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AMENDMENT (According to JP Relevant Law Section 11) 
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Mr. Commissioner of the Patent Office 



1 Identification of the International Application 

PCT/JP2005/000620 

2 Applicant 

Name: LSI JAPAN Co., Ltd. 

Address: 8-14, Sendagaya 1-chome, Sliibuya-ku, Tokyo 

151-0051 Japan 
Nationality; JAPAN 
Residence: JAPAN 

3 Agent(s) 

Name: (7777) Patent Attorney MAKl, Teturo 

Address: Suite 402, Shuwa Kioicho Park Bldg. 

3-6, Kioi-cho, Chiyoda-ku, Tokyo, 102-0094, JAPAN 

4 Item(s) to be Amended 
Description and Claims 

5 Contents of Amendment 

(1) Lines 14 to 20 on page 2 are amended as follows: 

"a first response means for responding own infonnation X according to a first readout 
command from [te] the interrogator, 

a transmission means for sending out said probe signals to the other IC tags according to 
a send out command from the interrogator . 

a reception means for receiving said probe signals sent out by the other IC tags, 
a storage means for storing information Y of a source IC tag contained in the send out 
command in a memory when reception strength of said probe signal is more than a 
predetermined level, and 

a second response means for responding infonnation Y of the source IC tag stored in the 
memory to the interrogator according to a second readout command ," 

(2) Line 22 on page 16 is amended as "and information Y of the source IC tag (adjacency 
information) stored in the memory" 

(3) Claims 1, 5, 6, and Tare amended as in the attached new Claims. 

6 List of Attached Documents 

( 1 ) Substitute page 2 and 2/1 one copy each (2 p 

(2) Substitute page 16 one copy 

(3) Substitute pages 17 and 18 (new claims) one copy each 
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Summary of the Invention: 

In order to soive the problems that mutual interference would occur and disturb 
communication when a plurality of interrogators are allocated at respective inventory locations, 
and that misreading would be caused as radio wave would reach adjacent inventory locations 
when IDs of items are read per designated antenna, the present invention is aimed at providing 
means for automatically locating IC tags affixed on items without having to have to allocate an 
interrogator or an antenna at each and every inventory location. 

To attain this object, the main claim of the present invention comprises a system for 
location recognition using IC tags, wherein an interrogator makes a first communication with 
multiple IC tags existing in a communication area A by radio, and at the same time, said IC tag 
makes a second communication with otlier IC tags existing in a communication area B (<A) by 
probe signals, said IC tag comprising; 

a first response means for responding own information X according to a first readout 
command fi-om the interrogator, 

a transmission means for sending out said probe signals to tlie other IC tags according to 
a send out command fi-om the interrogator, 

a reception means for receiving said probe signals sent out by the other IC tags, 

a storage means for storing infonnation Y of a source IC tag contained in the send out 
command in a memory when reception strength of said probe signal is more than a 
predetermined level, and 

a second response means for responding information Y of the source IC tag stored in the 
memory to the interrogator according to a second readout command, 

whereby relative positions of said IC tags are recognized fi-om the information X and the 
information Y collected via said interrogator 

Brief Description of the Drawings: 

Fig. 1 is a schematic view of the location recognition system using IC tags according to 
the present invention. 

Fig.2 is a block diagram of the IC tag according to the present invention. 

Fig.3 shows how a reception voltage E changes in proportion with distance d. 

Fig.4 is a sequence chart of protocols communicating between interrogator I and IC tags 
2 according to the present invention. 

Fig. 5 is a process flow chart of interrogator I. 

Fig.6 is a process flow chart of IC tag 2. 



2/1 



Fig.7 is a schematic view of the first preferred embodiment of the present invention. 
Fig.8 is a sequence flow between interrogator 1 and IC tags 2 according to the first 
embodiment. 
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IC tag 2 with ID 6 only responds to tiais command and simultaneously sends back ID 7 

stored in the memory. 

Interrogator 1 now reads out ID 7 as adjacent ID of ID 6, then specifies ID 7 and 
transmits the adjacent ID readout command. 
5 IC tag 2 with ID 7 only responds to tiiis command and simultaneously sends back ID 6 

stored in the memory. 

Interrogator 1 now reads out ID 6 as adjacent ID of ID 7 and all reading out is ended. 
Lastly, all possible combinations (1-5), (2-3), (3-2), (5-1), (6-7), (7-6) of unique IDs (1, 2, 
3, 5, 6, 7) and adjacent IDs (5, 3, 2, 1, 7, 6) that controller 3 has colles;ted via interrogator 1 are 
10 obtained, and identical combinations are excluded so as that (1-5), (2-3), (6-7) remain as final 
combinations. 

In this case, these combinations are considered as link patters of ID information, since 
none of the final combinations has one side in common. 

Thus, it is understood tiiat IC tags 2 with IDs (1, 5), (2, 3), and (6, 7) exist in separate 
15 communication areas Bl, B2, and B3 respectively, and that IC tags 2 with IDs 3, 1, 6, which 
correspond to pieces of a board game, are positioned in contact with IC tags 2 with IDs 2, 5, 7, 
which correspond to placing positions on a board. 

Industrial Applicability: 

20 In the location recognition system using IC tags according to the present invention, the 

IC tags communicate each other using probe signals in communication area B (<A), whose 
range is less than that of communication area A of the interrogator and the IC tags. When a 
probe signal with reception strength over a predetermined level is received, the receiving IC tag 
stores information Y of the source IC tag in the memory, and sends back its own information X 

25 and information Y of the source IC tag (adjacency information) stored in the memory to the 
interrogator, so that the relative position of the IC tags could be recognized fi-om information X 
and information Y collected via the interrogator. 

Tlierefore, the IC tags in communication area A can be divided into groups according to 
their relative positions, and locations of the IC tags can be specified by making these groups and 

30 the IC tags arbitrary correspond. 

Accordingly, it will be possible that items in inventory locations and inventory locations 
of items can both be recognized by using only one inteirogator or antenna, without requiring 
interrogators or antennas be allocated at respective inventory locations. 

MoreovCT, it is not necessary to deliberately shield the inventory locations irom each 

35 other in order to prevent misreading caused by radio wave leakage. 
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CLAIMS 

1. (Amended) A system for location recognition using IC tags, wherein an interrogator makes 
a first cormnunication with multiple IC tags existing in a conununication area A by radio, 

5 aiid at the same time, said IC tag makes a second communication with otiier IC tags 

existing in a communication area B (<A) by probe signals, said IC tag comprising; 

a first response means for responding own information X according to a first readout 
command fi-om the interrogator, 

a transmission means for sending out said probe signals to the other IC tags according to 
10 a send out command fi-om the interrogator, 

a reception means for receiving said probe signals sent out by the other IC tags, 

a storage means for storing information Y of a source IC tag contained in the send out 
command in a memory when reception strength of said probe signal is more than a 
predetermined level, and, 

1 5 a second response means for responding the information Y of the source IC tag stored in 

the memory to the interrogator according to a second readout command, 

whereby relative positions of said IC tags are recognized fi-om the information X and the 
infonnation Y collected via said interrogator. 

2. (As originally filed) The system for location recognition using IC tags as described in claim 
20 1, wherein all possible combinations of said information X and information Y are obtained, 

and any of said combinations having one side of information in common are joined so that 
locations and arrangement order of said IC tags are specified. 

3 . (As originally filed) The system for location recognition using IC tags as described in claim 
1, wherein either one of radio wave, magnetism, sound, and light, which are all 

25 omnidirectional propagation media that become attenuated progressively with distance, is 

used for said probe signals. 

4. (As originally filed) The system for location recognition using IC tags as d^cribed in claim 
1, wherein communication range of said communication area B is adjusted at different 
lengths depending on sizes and arrangement of items to which said IC tags are afiixed. 

30 5. (Amended) The system for location recognition using IC tags as described in claim 1, 
wherein responses of said first response means and second response means are made while 
the interrogator specifies response requirements so as to avoid collisions, 
6. (Amended) The system for location recognition using IC tags as described in claim 1, 
wherein said probe signals are transmitted while the intenrogator specifies response 

35 requirements so as to avoid collisions. 
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(Amended) A metiiod for location recognition using IC tags, wherein an interrogator makes 
a first communication with multiple IC tags existing in a communication area A by radio, 
and at the same time, said IC tag makes a second communication with other IC tags 
existing in a communication area B (<A) by probe signals, said IC tag comprising; 

a first response step in which said IC tag responds own infonnation X according to a 
first readout command from the interrogator, 

a trarismission step in which said IC tag sends out said probe signals to the other IC tags 
according to a send out command from the interrogator, 

a reception step in which said IC tag receives said probe signals sent out by other IC 
tags, 

a storage step in which said IC tag stores infonnation Y of a source IC tag contained in 
the send out command in a memory when reception strength of said probe signal is more 
than a predetermined level, and 

a second response step in which said IC tag responds information Y of the source IC 
tag stored in the memory to the interrogator according to a second readout command, 

whereby relative positions of said IC tags are recognized from the information X and the 
infonnation Y collected via said interrogator. 



AMENDMENT (According to JP Relevant Law Section 1 1) 

(filed on 16 March 2006) 

Mr. Commissioner of the Patent Office 



5 1 Identification of the International Application 
PCT/JP2005/000620 

2 Applicant 

Name: LSI JAPAN Co., Ltd. 

Address: 8-14, Sendagaya 1-chome, Shibuya-ku, Tokyo 
10 151-0051 Japan 

Nationality: JAPAN 
Residence: JAPAN 

3 Agent(s) 

Name: (7777) Patent Attorney MAKI,Teturo 

1 5 Address: Suite 402, Shuwa Kioicho Park Bldg. 

3-6, Kioi-cho, Chiyoda-koi, Tokyo, 102-0094, JAPAN 

4 Item(s) to be Amended 
Description and Claims 

5 Contents of Amendment 
20 (I) Lines 14 to 2 1 on page 2 are amended as follows: 

"a first response means for responding own information X [aeeerdira 
e entfn afld-&efflj to the interrogator, 

a transmission means for sending out said probe signals to the other IC tags when own 
information X is specified by the interrogator, [aeeefdi ng to a send out e emman d #em -t h e 

a reception means for receiving said probe signal[s3 sent out by one of the other IC tags 
whose information Y is specified by the interrogator. 

a storage means for storing information Y of the other IC tag specified as a source by the 
interrogator [o-^u re e- I^^^tag r^ ^Ht ained^irthe-send-e ut - ee i TUBand ] in a memory when reception 
30 strength of said probe signal is more than a predetennined level, and" 

(2) Lines 9 and 10 on page 5 are ainended as "receiving side receives is inversely 
proportional to distance d(m) between IC tags 2 on both sending and receiving sides." 

(3) "sequentially" at line 19 on page 5 is deleted. 

(4) "sequentially" at line 22 on page 5 is deleted. 
35 (5) "sequentially" at tine 27 on page 5 is deleted. 

(6) "In other word, their locations are recognized." is added at line 35 on page 5. 

(7) Claims 1, 5, 6, and 7 are amended as in the attached new Claims. 

6 List of Attached Documents 

(1) Substitute page 2 and 2/1 one copy each (2 pages) 

40 (2) Substitute page 16 one copy 

(3) Substitute pages 17 and 1 8 (new claims) one copy each 
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Summary of the Invention: 

In order to solve the problems that mutual interference would occur and disturb 
communication when a plurality of interrogators are allocated at respective inventory locations, 
and that misreading would be caused as radio wave would reach adjacent inventory locations 
when IDs of items are read per designated antenna, the present invention is aimed at providing 
means for automatically locating IC tags affixed on items without having to have to allocate an 
interrogator or an antenna at each and every inventory location. 

To attain tliis object, the main claim of the present invention comprises a system for 
location recognition using IC tags, wherein an interrogator makes a first communication with 
multiple IC tags existing in a commumcation area A by radio, and at the same time, said IC tag 
makes a second communication with other IC tags existing in a communication area B (<A) by 
probe signals, said IC tag comprising; 

a first response means for responding own information X to the interrogator, 

a transmission means for sending out said probe signals to tlie other IC tags when own 
information X is specified by the inteirogator, 

a reception means for receiving said probe signal sent out by one of the other IC tags 
whose information Y is specified by the interrogator, 

a storage means for storing infomiation Y of the other IC tag specified as a source by the 
interrogator in a memory when reception strength of said probe signal is more than a 
predetermined level, and 

a second response means for responding information Y of the source IC tag stored in the 
memory to the interrogator according to a second readout command, 

whereby relative positions of said IC tags are recognized fi-om tlie information X and the 
information Y collected via said interrogator. 

Brief Description of the Drawings: 

Fig.l is a schematic view of the location recognition system using IC tags according to 
the present invention, 

Fig.2 is a block diagram of the IC tag according to the present invention. 

Fig. 3 shows how a reception voltage E changes in proportion with distance d. 

Fig,4 is a sequence chart of protocols communicating between interrogator 1 and IC tags 
2 according to the present invention. 

Fig. 5 is a process flow chart of interrogator 1. 

Fig.6 is a process flow chart of IC tag 2. 
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Fig.7 is a schematic view of the first preferred embodiment of the present invention. 
Fig.8 is a sequence flow between interrogator 1 and IC tags 2 according to the first 
embodiment. 
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Therefore, the storing/retrieving of ID is perfonned only when one IC tag 2 makes a 
single response as a result of the anti-collision protocols. 

Wliether there is a singular response or plural responses can be detected by checking a 
bit pattern of a received signal using a cyclic check code (CRC) etc, since a disorder arises in the 
5 bit pattern when plural responses overlap: when an error is detected in the bit pattern, it is judged 
that there are plural responses. 

In a free space, as shown in Fig. 3, when transmission power Pt (W) of the probe signal 
sent out by IC tag 2 on a sending side is constant, reception voltage E (V/m) that IC tag 2 on a 
receiving side receives is inversely proportional to dist^ce d(m) between IC tags 2 on botli 
10 sending and receiving sides. 

Consequently, as distance d between IC tags 2 on both sending and receiving sides 
becomes shorter (as dl>d2>d3), reception voltage E received by IC tag 2 on the receiving side 
rises higher (as E1<E2<E3). 

Therefore, the distance between IC tags 2 on both sending and receiving sides can be 
1 5 detected fi om the level of reception voltage E that IC tag 2 on the recei\ing side receives. 

A sequence chait of protocols communicating between interrogator 1 and IC tags 2 
according to one embodiment of the present invention is shown in Fig, 4. 

Firstly, interrogator 1 transmits the unique ID readout command specifying read range, 
and corresponding IC tags 2a, 2b, 2c reply their respective unique IDs (Xa), (Xb), (Xc). 
20 At the same time, interrogator I transmits the probe signal send out command specifying 

ID, and corresponding IC tags 2a, 2b, 2c send out probe signals respectively. 

At tliis time, IC tag 2 that has detected the probe signal whose reception strength is over 
a predetermined level stores IDs (Xa), (Xb), (Xc) specified by interrogator I in its memory as 
adjacent IDs. 

25 Then, interrogator 1 transmits the adjacent ID readout command specifying ID, and 

corresponding IC tags 2a, 2b, 2c reply adjacent IDs (Xb), (Xa.Xc), (Xb) stored in their 

respective memories. 

Lastly, all possible combinations (Xa-Xb), (Xb-Xa), (Xb-Xc), (Xc-Xb) of unique IDs 
(Xa), (Xb), (Xc) and adjacent IDs (Xb), (Xa.Xc), (Xb) that controller 3 has collected via 
30 interrogator 1 are obtained, and any identical combinations are excluded so that the final 
combinations (Xa-Xb), (Xb-Xc) remain. Then, any of the final combinations having one side 
in common are joined so that a link pattern of ID information (Xa-Xb-Xc) is produced. 

Thus, it is understood that IC tags 2a, 2b, 2c exist in the same communication area B, 
and are arranged in order of 2a, 2b, 2c. In other word, their locations are recognized. 
35 ~ 
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CLAIMS 

1 . ( Ajnended) A system for location recognition using IC tags, wherein an interrogator makes 
a first communication with multiple IC tags existing in a communication area A by radio, 

5 and at the same time, said IC tag makes a second communication with other IC tags 

existing in a communication area B (<A) by probe signals, said IC tag comprising; 
a first response means for responding own information X to the interrogator, 
a transmission means for sending out said probe signals to the other IC tags when own 

information X is specified by the interrogator, 
10 a reception means for receiving said probe signal sent out by one of the other IC tags 

whose information Y is specified by the interrogator, 
a storage means for storing infonnation Y of the other IC tag specified as a source by the 

intenogator in a memory when reception stren^ of said probe signal is more than a 

predetermined level, and, 

1 5 a second response means for respondi ng the information Y of the source IC tag stored in 

the memory to the interrogator according to a second readout command, 

whereby relative positions of said IC tags are recognized fi-om the information X and the 
infoniiation Y collected via said interrogator. 

2. (As originally filed) Tlie system for location recognition using IC tags as described in claim 
20 1, wherein all possible combinations of said information X and infonnation Y are obtained, 

and any of said combinations having one side of infonnation in common are joined so that 
locations and arrangement order of said IC tags are specified. 

3. (As originally filed) The system for location recognition using IC tags as described in claim 
1, wherein either one of radio wave, magnetisin, sound, and light, which are all 

25 omnidirectional propagation media that become attenuated progressively with distance, is 

used for said probe signals. 

4. (As originally filed) The system for location recognition using IC tags as described in claim 
1, wherein communication range of said communication area B is adjusted at different 
lengths depending on sizes and arrangement of items to which said IC tags are affixed. 

30 5. (Amended) The system for location recognition using IC tags as described in claim 1, 
wherein responses of said first response means and second response means are made to all 
tlie IC tags existing in said communication area A wliile the interrogator specifies response 
requirements so as to avoid collisions. 
6. (Amended) The system for location recognition using IC tags as described in claim I, 

35 wherein said probe signals are transmitted to all the IC tags existing in said communication 
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area A while the interrogator specifies response requirements so as to avoid collisions. 
(Ajnended) Ametliod for location recognition using IC tags, wherein an interrogator makes 
a first communication with muhiple IC tags existing in a communication area A by radio, 
and at the same time, said IC tag makes a second communication with other IC tags 
existing in a communication area B (<A) by probe signals, said IC tag comprising; 

a first response step in which said IC tag responds own information X to the 
interrogator, 

a transmission step in whicli said IC tag sends out said probe signals to the otlier IC tags 
when own information X is specified by the interrogator, 

a reception step in which said IC tag receives said probe signal sent out by one of tlie 
other IC tags whose information Y is specified by the interrogator, 

a storage step in which said IC tag stores information Y of the other IC tag specified as a 
source by the interrogator in a memory when reception strength of said probe signal is 
more than a predetennined level, and 

a second response step in which said IC tag responds information Y of tlie source IC tag 
stored in the memory to the interrogator according to a second readout command, 

whereby relative positions of said IC tags are recognized fi-om the information X and the 
information Y collected via said interrogator. 



